BY Zvi GRILICHES
IT IS NOT OFTEN that a journal publishes a comment on a 24 year old paper. Nor does it happen often that an empirical paper survives extrapolation and recomputation. I am grateful therefore to Robert Dixon for taking on the effort of examining this early work of mine and to the Editors for providing me with the opportunity for a brief comment on it.
In my original papers (Griliches [4, 5]) the diffusion of an economic innovation was described by the logistic function with three parameters-the date of first commercial availability, the rate of acceptance (diffusion), and the "ceiling." The choice of functional form and the somewhat arbitrary division of the process into three main parameters was made primarily for the usual econometric reasons: tractability, ease of interpretation, and satisfactory fit. No claim was made that the assumed form represents some underlying invariant or inherent "law" of diffusion behavior.
The main critical point of Dixon's comment is that subsequently available data exceeded the "ceilings" that I assumed at the time. To that extent, my model (as of 1955-7) is clearly wrong in retrospect both because of its assumption of a constant ceiling and because the underlying process did not follow a fixed logistic curve exactly. It is possible, as Dixon suggests, to substitute some other, less symmetric curve for it, such as the Gompretz, but to get decent fits one would probably need at least a three parameter version of it. Adding parameters to the curve itself or fiddling with the functional form is not an attractive alternative, in my opinion. What one gains in fit one loses in interpretability. Instead, I would now respecify the model so that the ceiling is itself a function of economic variables that change over time. 2 The economic characteristics of the new technology and the state of the economy define a maximum feasible penetration level ("ceiling"). It is the amount of the new technology that would be purchased (used) at that particular point of time if there were no uncertainty about its true characteristics and profitability. It is defined as holding current prices and the current distribution of the stocks of earlier technologies and sizes of firms constant. The approach (diffusion) towards such an equilibrium level may be approximated adequately by a logistic curve, representing the pattern of information spread and learning over time.
One can interpret what I did in the paper as analyzing the rate of diffusion towards such "ceiling" as determined by the first main wave of hybrid corn varieties (the early hybrids defined the availability date). Since new hybrid varieties were ultimately developed and improved to fit various remaining nooks and crannies and since the supplies of the old technology (open-pollinated seed) eventually dried up, ceilings shifted and the actual numbers did not follow a single logistic curve all the way but rather a logistic type curve with a shifting ceiling. It is not clear to me what is accomplished by fitting a single slope parameter to a period that does not fit the concept of the original model (this comment applies also to the Gompertz curve). The point is that the later slow upper tail is not the property of the "acceptance" (diffusion) process, but may be rather a reflection of long lags in the availability of well adapted hybrids for specific small regions of various states. In any case, I would now use a model with an endogeneous and shifting ceiling parameter, something that I believe can be implemented given the current state of econometric art.
Diffusion research emphasizes the role of time (and information) in the transition from one technology of production or consumption to another. If all variables describing individuals and affecting them were observable, one might do without the notion of diffusion and discuss everything within an equilibrium framework. Since much of the interesting data are unobservable, time is brought in to proxy for at least three distinct sets of forces: (1) the decline over time in the real cost of the new technology due to decreasing costs as the result of learning by doing and to cumulative improvements in the technology itself; (2) the dying-off of old durable equipment, making room slowly for the new; and, (3) the spread of information about the actual operating characteristics of the technology and the growth in the available evidence as to its workability and profitability. In the work on hybrid corn I focused on the third "disequilibrium" interpretation, and emphasized the importance of differences in profitability both as a stimulus towards closing the disequilibrium gap and as the determinant of the time it takes to become aware of its existence. Alternatively (see, e.g., David [2]), one can focus on reasons (1) or (2) , in which case the existing size distribution of firms or the existing age distribution of the equipment to be replaced becomes one of the major determinants of the rate of "diffusion" or, perhaps more usefully an explanation of how and why "ceilings" shift over time. The relative importance of these forces varies from technology to technology and the optimal mode of analysis is likely to be quite sensitive to that and to the kinds of data available to the analyst. In any case, all such approaches lay stress on the economic determinants of diffusion although they differ in the emphases that they put on them.
In my original paper I emphasized differences in "profitability" 
